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FLAN FOR UNIT LOAD TESTS OF LTA-3 A/[DCM 2S-i
F

i.O INTRODUC TION

1.1 Purpose of Test

The l_arpose of the LTA-3/CM2S-1 docked tests are to determine the
deflection characteristics of the docked vehicles under the influence
of various unit loads.

1.2 Objectives

lo2.1 The first order objective of these tests are te measure the deflection
characteristics of the docked vehicles due to various unit loads.

1.2.2 The second order objective of these tests are to measure the CM/LM
interface slippage.

1.3 Precedence

These tests are being performed as per direction of _SA/_C. A C.C.A.
(see reference 9)authorized these tests. Th=refore, no prelimina_"

test plan has been submitted.

1.4 Failure Reporting

Failure Reports will be prepared for each tes_ article failure in-

curred during the performance of these tests in accordance with

Grumman Procedure D-3, dated 26 October 1964, "Procedure for Prepara-tion, Handling and Distribution of Discrepant Material Tag (DMT)
Form G666 6-6h and Government-Owned Material Tag (GCM) Form G66v 6-64."

1.5 Constraints

1.5.1 The availability Of Command Module 2S-1 and LTA-3 Ascent Stage is a
constraint on the start of this test.

1.5.2 The _omp!etion of the Docking Structure Tests of LTA-3, LTP933-24OO6A,
is a constraint on the start of these test.

1.5.3 These tests do not relieve any Grumman constraints as defined in
Contract NAS 9-I100.

1.6 Responsibilities

1.6.1 Grumman Aircraft Engineering Corporation will be responsible for the

_mp!ementation and performance of the test program.

1.6.2 _LASA/I,_Cwill be responsible for _upplying the CM and CM loading
fixture to Grumman in accordance with the terms defined in Ref. 5.

1.6.3 North American Aviatlon/Space & Information Division will be respon-

slble to support these tests with qualified project, test, structures,

eOaMG3_ Ig,'_rI |-t4 ||PORT

Qlq170@ DAI1

OlUMMAN AIICIAFY ENGINEERING COIPOIA'rlON

k" COG!_sll

1977071874-007



PLAN fOR UNIT LOAD TESTS OF LTA-3 __dgDC_4 2S-I

i.0 IN_ODUCTION

1.6 Responsibilities (Cont.)

1.6.3 mechanical, quality control, and shipping engineers as required by
Grumm&n.

1.7 Test Sched'_!e

The tes% progr_."!will begin approxLmate_y in March 1967 and continue

until April 1967. The detailed schedule is shown in Figure 1.

2.C DESCRIPTION OF 'L_.'EI_SSTARTICLES

2.1 I24: LTA-I

The _ test smtiele will consist of the structurally complete Ascent

J Stage of the LTA-3 structural demonstrator, and will basically con-

form to Orb%man dra'_ings LDW280-230OS-3. The LTA-3 pressure compart-
ment will be representative of the final LM units with the exception

cf subsystems and the associated hardware. Equipment bracketry may
be installed and dummy equi_:.ent used -_....re a_tachment redundancies

exist between the basic structur _-and the equipment,where pressure

closures are necessary for umbilical and ducting, they will be,
where practical, representaZive of the closure configuration.

2.2 CM: 2S-I

The CM test article will be as described in Reference 7 of this test

p!s_n. }Tj._will have performed modifications to the forward access hate]
e__dC..'4tu__ne! to accept pneuTnatic and e!ectri_al i'eedthroughs for

the pressurization system of the tunnel and for the instrumentation
harness.

3.0 i[SCRIPTICI_ OF _T.'ETEST PROGRAM

_est Conditions3.1 '_

" 3.1.1 Unit Load Tests

__e test ica4s _N_IIbe applied to the command module and command

module fixture such tha_ the LM/CM interface at Xe 312.50 (X 110.25)
experiences the -_nitloads specified in the table below. Theetest
veh._Cies will be in the nominal orientation as described in Ref. h

of this test plan.

J
,o_ _,, ,,v,,_ Contract No. NAS 9-11OO H_R, LTP933_24OO_" _-

*_ "'_ Primary No. 814 _ I December 1966
OIIUMMAN AJIICIIIAFT [NGINI[||iNG COiiPOilATION
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I_AGE

I _/2_ FOR U_FfT IDAD TESTS OF LTA-3 AI_DCM 2S-I

_ ) 3.0 DESCRIPTICN OF TF_ TEST PROGI_M

3.1.1 Unit Load Tests (Cont.) •

Test Unit Load Pressure

No_../_. Description Ref. LM Axes (_IO)

1 Unit Pressure 5.8
2 Unit Axial Tension Load +P = 20.000 ibs

3 Unit Axial Tension Load with +pX -.20,0OO iba 5.8
Pressure x

_nit Axial Compression Load -P = 25,000 lbs O
5 Unit Axial Compression Load _pX = 25,000 lbs 5.8

with Pressure x

6 Unit Shear Load +S = 1COO lbs 0

7 Unit Shear Load -with Pressure +Sy = 1COO lbs 5.8
8 Unit Shear Load +Sy = IOO0 ibs O

9 Unit Shear Load with Pressure +Sz = iOO0 ibs 5.8

iO Unit Torsion +)4z = 96,000 in-lbs** O
ll Unit Torsion with Pressure +_ = _6,000 in-ibs** 5.8

12 Unit Moment _._ = 174,O00 in-lbs** 0

13 Ur_itMoment with Pressure 4_,iy = 174,000 in-lbs** 5.8
14 Unit Moment +My = 17h,O00 in-lbs** O

15 Unit Moment with Pressure +Mz = 174,0OO in-lbs** 5.8Z

* Pressure mes.cs: CM cabin vented r.oatmozphere" pressure in tunnel

and _4; LM docking hatch open.

_ Moment definition - _,_en looking along an axis in _ negative toward

positive direction, clockwise moments are positi;e.

3.1.2 CM-_._Interface Slippage Peterminat!o_nn

The data obtained for this condition will be obtained during the

Docking Structure Tests of LTA-3, LTP953-24OO6A, parag;aph 3.1.2.2.

3.2 Test Description

In order to precludecahascrophic damage to the test article and also
for reasons of personnel saf_ ._y,the LTA-3 Ascent Stage will be sub-
merged in water in the Dj_rostatic tank.

The LTA-°,Ascent Stage will be positioned in the hydrostatic tank,

(Plant 3i, Gru_ma_l, Bethpage) as shown in Figure 2. Command Module

2S-I will be affixed in a hard docked position to the test article
and will be counterbalanced to allow the initial X-axls loading on

the vehicle to b_ zero. External loads will then be applied to the

EAA loading fixture which is attached to the base of the CM2S-I. In

this marn%er, the correct interaction of the test vehicles and load
paths are assured. The loads applied to the NAA loading fixture are

J calculate_ by knowing the desired interface loads (paragraph 3.1.1

,,, , , ......

,o,_on, ,,v,m._ Contract No. I_%S9-1100 mme_ LTP933-2_O07
"_ Primary No. 81_ _A_ i December 1966

GIIUMMAN AIRC/IAIFT ENGIN|I_II|NG COIIFOIIATION
CODE 1NLSI2

1977071874-009
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I_AN FOR UIC!T LOAD TESTS OF LTA-3 _ CM 2S-I
I

3_O DESCRIPTION OF THE TEST PROGRAM

3.2 Test Description (Cont.)

and 3.1.2) and the geometrical relationship of the loading points

cn the NAA loading fixture and the CM/LM interface.

3.3 Test Procedure

YT_etest articiec will be assembled as described in the preceding
section and sho_m in Figure 2. The tar_ and the LM cabin will be

filled with water and the tes: pressures applied as required. The
test loads will be incrementally applied until the maximum loading
condition is reached. Each test condition may consist of more than
one test ran.

The following parameters _,_I?_'_monl_, rec and recorded during the
performance of the test (Appendix 1_,:

i. Vehicle Strai:.s

2. Vehicle _....ecti¢ n;;

3. Applied Imz.i_

• h. Applied Pre_sures

The above data %-ill be tahon directly from the instr/men_._: on re.
cording systems and :__<_-_........_ in graph cr tabular foc_n,_ required,

in a report.

A
, r.:testDuring the perfolnr.anceof the_-_.bezt._ un_ cognlza_ _,

director will have the sole ""_......' to _ ,_,"au,.:_ ...... devi_ Le _; procedures
when deviations are required. _

A test log will be furnished for each test __n_wi_ include all

pertinent information relating to the perfozxr._oc cf the test and
the test a:-ticle.

A _ample data sheet and test Io_ are included as appendices 2 ,_nd3

respect_vely.

Fnotographlc coverage of the test will be provided.

4.0 SUPPORT REQUIREMENTS

4.1 Instrumentation

Instrumentation tc be provided on the te:;t articles are specified in
the table on the next page and in Figures 3 thru 8.

J

,o,-o,,,,,,,,.wContract No. NaS 9-ii00 ,_POm LTPP33-24007

,?_ Primary No. 814 o,_ i December 1966
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PL_.N FOR UNIT LOAD TESTS OF LTA-3 AND C_4 28-1

4.,

4.0 SUPPORT REQU_TS

4.1 Instrumentation (Cont.)

Unit Loads ,_k-LM Interfece Slippage

(Para. 3.1.1) _ Determinati_ (P_ra. 3.l.e).

GAEC

Vehicle Strain* 0 68

Vehicle Deflectio1.* 0 2

NAA

Vehicle Strain< 12_ 12

Deflections:

1. At X. _ 21 8 O

2. At X c _ 82 8 0
3. At X _ 110.25 12 O

4. At L_ Inter_ 8 . 0

_age

5. At Interface 8 8

(closed loop)

APPLIED LOADS i0 6

* Defined in LTP933-240OgA

J _e_ts consists
The data acquisition system to be utilized for these _ _
of B&F strain recorders, direct writing oscillographs, and dial

indicators as required.

4, °. Fixt' _ization and GSE

$

4.2.1 Th_ test fixturization will include those used to support the LTA-3

hydrostatic test program as well ss fixtures designed for the docking
structure test.

4.2.2 GAEC GSE w_ll include but not be limited to: slings, hyaraset, in,or-

stage fittings, transporter and leak rate test unit.

4.2.3 N_u_ GSE will include but not be limited to: CM nandllng frame,

% ._hic!e slings and vehicle co_ers.

5.0 TEST REPORT]W{G

The results of these tests will be presented in Report No. LTR933-24007
"Report of Unit Load Tests uf LTA-3 and CM2S-I."

6.0 SAFETY REQUIREMenTS

J No special "personnel s_,.fety, 9qulrements are necessary for the per-

t........ o07 .....,o,,o,,,,,v,,, Contrac No. NAS 9-1100 _po_ LTP933-24

,7_ Primary No. 814 DA_ 1 December i_o6
GmUMMAN AIICI_AFT ENGINE|RINO CO|'O|ATION

CODE_1|
•t
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PLAN FOR UNIT LOAD TESTS OF LTA-3 A_ ,5%_2S-I

6.0 SAFETY REQ_ 4__NTS (cont.)

formance of these tests other than those normall_, implemented and

considered to be a part of the sts_nda_-dG:unm_.;msafety program.

7.0 DISPOSITION OF TEST ARTICLES

7.1 After completion of the _est program, the L'A_-3Ascent Sta_e will be
turned ol_er to manufacturing for refurb_ _hment lot"the L_A-_ Drop
Tests.

7.2 After completion of ,_hetest program, _ will make appropriate
arrangements for the shipment of CM ?S-1.

L

..,_ on,i,v,,_ Contract No. NAS 9-1100 'e_m LTP933-24007 ..
Q"'_ Primary No. 81_ 0,, i December 1966 _"

.* alUMM*. *,,c,*PT _._,.i,,,._ co,,o,.'_,o.
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F'_N FOR Lq[ITLOAD TESTS OF LTA-3 AI_ CM 2S-].

.... LTA-3 TEST ._OGP_M SCHED]W__

1967

jm_. 1 FEB. 1 MARCH , APRIL
i ! r- i [ I _ F--T _ ': ,

I ]_ oQ 12 26 i? :o 9 23 7

5/ 1 STATIC TESTS

I . I, _OOST _P_ . _UC _'_ i _ _'i_ ' _/_ ll > t

/="LTA-3/CM 2S-i T LOAD TEST SCHEDULE

-
12 19 26 5 -12 i9 26 2 9 ]6 23 30

l
! ] DRAIN TATS, REORIF2{T V_:!CLE, SET UP

_ FILL TMYK, UN!T FRESS. TEST
'-_ U_ FOR l'_'-h_,:L'.....,I_IT AXIAL TEN.

I UT_T DD:IAL _LI'SICN/P_ESS

SET UP FOR I__XTCCl_; "_FITAXIAL C@4P. --L____
m'_'!T_IA.L CO.'iP./mESS. L.__;

SET UP FOR i_T C61_'. UNIT +Y SH_R [_
r, • IZTIT+Y S_.___._IPRESS. Lb____ . "

i SET UP _6R ]_T C___. U_IT *_ _r.,/_, - L__L-.• UEIT +Z SHED/_/FRESS. L L._nSET UP FOR N_T COI,_:UNIT +X MOIv_'_,,I_[T, ! ,

UT,TZT+X MOk_IGI'/PRESS, --__.
SET UP FOR h"F.XTCOhD- UNIT +Y MOHEIT1_ " L.L

U:[IT+Y MOMENT/PRESS. L___U. ,
_..TUP FOR _T£XTCO!ill:UNIT +Z MOME_Ff.

UNIT +Z MOMEN_]7PRESS.

FIGURE I - TEST SCKEDULE

l
• .

"=_ ='_'""_ ' '_<'Contract No. NAS _wa-_aa ,.,_e_LTP o_.oi,ne__ATE

_ l_o. Primary No. 814 i December 1966

CCDE :_6512

1977071874-013



I_nAN FOR !>OC:_qh'_ST_.UCTJ_E TE_,S OF LTA-3
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DOCKING IATCII- TYPICAL 12 I_ACES

1
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I
FIGURE h: VERICLE DEFLECTIC_ AT Xe_ 21
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( VIEW LOOKING DOWN ON TEST S_f-UP
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FIGURE 5: VEHICLE D_EFLECTIONSAT Xc _ 82

VIEW !DOKING DO_ ON TEST SET-UP

,#
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FIGURE 6: VEHICLE DEVbECTION AT Xe-_llO

/ l -_. IZ
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Ring . _- _d

TYlOAttach Point

_ "TIEW LOOKII_G DOWN ON TEST SET.-JP

i
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FIGURE 7: VEHICLE DEFLECTIC.I.;SA'fI_4I._PfERSIAGE
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9 APPE_'_)IXi: _',_STRIR,_.TICN FOIK_B
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Ar_LDIX 2: DATA SHEET- U'NIT!/)AD TESTS OF LTg-3_ _';_=_'= L_W
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